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Learning Objectives

i. To describe five contraindicated antiretroviral
regimens.

ii. To understand the pharmacology of contrain-
dicated antiretroviral regimens.

iii. To understand where to obtain information
about the most recent national recommenda-
tions for the treatment of hiv–aids.

New Jersey has a high-prevalence of hiv

disease. Between July 2000 and June 2001,
New Jersey reported 1,857 newly diag-

nosed cases of aids to the Centers for Disease Con-
trol and Prevention (cdc). New Jersey ranks fifth
in the nation in cumulative reported aids cases,
and, third in cumulative reported pediatric aids

cases. Through December 31, 2001, the New Jer-
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The proper implementation of combination antiretroviral treatment regimens is fundamental to successful therapeutic

outcomes for patients with hiv/aids. Unfortunately, some patients are still being prescribed contraindicated antiretroviral

regimens that include: 1. stavudine plus zidovudine; 2. Invirase plus two nucleoside analog reverse transcriptase inhibitors

(nrtis); 3. zalcitabine plus didanosine; 4. zalcitabine plus stavudine; and, 5. zalcitabine plus lamivudine. Inappropriate

regimens such as these either have limited effectiveness or potential severe toxicity.

sey Department of Health and Senior Services’ data
indicated that 30,535 persons were living with hiv-
infection or aids in New Jersey.

1

In July 2002, the International Aids Society
noted that progress in antiretroviral therapy has
resulted in achievements as well as in new chal-
lenges. The partial restoration of cd4 and cd8 t-
cell number and function during suppression of hiv

replication with potent antiretroviral therapy has
resulted in dramatic reductions in morbidity, mor-
tality, and use of the health care system. However,
the toxicity of many current regimens, suboptimal
activity and tolerability, and the emergence of drug
resistance all point to the need for treatment strat-
egies to address these challenges.2

The proper implementation of combination
antiretroviral treatment regimens is fundamental to
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successful therapeutic outcomes. Our reviews of
medical charts and communications with nurses,
physicians, and pharmacists since January 2002,
has made us aware that some patients are still be-
ing prescribed contraindicated antiretroviral regi-
mens that include: 1. stavudine plus zidovudine; 2.
Invirase plus two nucleoside analog reverse tran-
scriptase inhibitors (nrtis); 3. zalcitabine plus
didanosine; 4. zalcitabine plus stavudine; and 5.
zalcitabine plus lamivudine.

Stavudine plus Zidovudine

Zidovudine and stavudine are both thymidine ana-
logs; both drugs require intracellular phosphory-
lation by the cellular enzyme thymidine kinase.3 As
a result of the higher affinity for this enzyme by
zidovudine compared to stavudine, it has been sug-
gested that concomitant administration of these two
drugs could result in antagonism. Although the in
vitro data for antagonism between stavudine and
zidovudine were conflicting,3 Havlir and colleagues
demonstrated that these drugs, when administered
to patients in combination, resulted in limited re-
duction in levels of plasma hiv rna, which sug-
gested an in vivo antagonism between stavudine
and zidovudine. In addition, an evaluation of in-
tracellular stavudine-triphosphate was consistent
with antagonism between stavudine and
zidovudine.

3

Consequently, the U.S. Department of Health
and Human Services’ (dhhs) “Guidelines for Us-
ing Antiretroviral Agents among Hiv-Infected
Adults and Adolescents” recommends that the con-
current administration of stavudine with
zidovudine be considered contraindicated for the
treatment of hiv disease.4 The package insert for
zidovudine states that “concomitant use of
zidovudine with stavudine should be avoided since
an antagonistic relationship has been demonstrated
in vitro.”

5

 The package insert for stavudine states
that “zidovudine may competitively inhibit the in-
tracellular phosphorylation of stavudine. There-
fore, use of zidovudine in combination with
stavudine is not recommended.”6

Invirase plus Two Nrtis

In December 1995, the protease inhibitor
saquinavir was released as a hard gelatin capsule
formulation named Invirase. Unfortunately, its
major drawback was its limited bioavailability
caused by incomplete absorption and extensive
first-pass metabolism. The poor bioavailability was
such a critical factor that the manufacturer of
saquinavir reformulated the preparation.
Fortovase, the soft gelatin capsule formulation of
saquinavir (with a ten-fold greater bioavailability),
became available in November 1997.

A clinical trial (nv 15355) compared the efficacy
of Invirase with that of Fortovase, each in combi-
nation with two nrtis. At 48 weeks, 57% of the
Fortovase recipients had undetectable hiv rna vi-
ral load levels below 400 copies; however, only 38%
of the Invirase recipients had undetectable viral
load levels.7 Therefore, the package insert for
Invirase states, in a prominent black box warning,
that “Invirase (saquinavir mesylate) capsules and
Fortovase (saquinavir) soft gelatin capsules are not
bioequivalent and cannot be used interchangeably.
When using saquinavir as part of an antiviral regi-
men, Fortovase is the recommended formulation.
Invirase may be considered if it is to be combined
with antiretrovirals that significantly inhibit
saquinavir’s metabolism.”8

Zalcitabine plus Didanosine, and

Zalcitabine plus Stavudine

Peripheral neuropathy is the major clinical toxic-
ity of zalcitabine. It was noted in 17%–31% of pa-
tients in the initial trials. The frequency of
stavudine-associated peripheral neuropathy is 5%–
24% and of didanosine-associated peripheral neu-
ropathy, 5%–12%. The clinical features of
zalcitabine-associated toxicity include bilateral sen-
sorimotor neuropathy with numbness and burn-
ing in distal extremities, usually after 2–6 months
of therapy, followed by shooting or continuous
pain. Symptoms usually resolve slowly if the drug
is promptly discontinued. However, with contin-
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ued use, the peripheral neuropathy may be irre-
versible and require narcotics.9 Because of over-
lapping neurotoxicity, clinicians should avoid the
concurrent administration of zalcitabine with
didanosine, and zalcitabine with stavudine.

4

The package insert for zalcitabine states that
“the concomitant use of zalcitabine with drugs that
have the potential to cause peripheral neuropathy
should be avoided.”

10

Zalcitabine plus Lamivudine

Zalcitabine and lamivudine are cytidine analogs that
require intracellular metabolism to their active
triphosphate forms in order to inhibit viral reverse
transcriptase and cause proviral dna chain termi-
nation in target lymphocytes. The initial steps in
the phosphorylation of both zalcitabine and
lamivudine are carried out by the enzyme
deoxycytidine kinase. When administered to-
gether, the two drugs are in direct competition for
the catalytic site of this enzyme in hiv-infected lym-
phocytes.11 In vitro studies by Veal demonstrated
that lamivudine inhibits zalcitabine phosphoryla-
tion.

12

 Therefore, it is recommended that
zalcitabine should not be co-administered with
lamivudine.4, 13

Conclusion

It is imperative that antiretroviral drug combina-
tions are carefully chosen to obtain maximum
benefits from each individual agent. Inappropriate
regimens, such as those described above, either
have limited effectiveness or potential severe tox-
icity. It is incumbent upon all health care provid-
ers to control hiv disease as effectively as possible
and to be cognizant of their unique opportunity to
have an impact on the hiv pandemic. We recom-
mend that clinicians and pharmacists refer to the
dhhs’s antiretroviral treatment guidelines, which
are regularly updated and readily available on the

Internet at http://www.hivatis.org. In addition, a
free continuing-medical-education lecture, funded
by the New Jersey Department of Health and Se-
nior Services, on diagnosis and management of hiv

disease is available through the New Jersey Acad-
emy of Medicine. NJM
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instructions

Type or print your full name and address and your
date of birth in the spaces provided on the cme

registration form, then record your answers.
Retain a copy of your answers.

Complete the evaluation portion of the cme

registration form. Forms and examinations can-
not be processed if the evaluation portion is incom-
plete. Evaluations of this article in no way affect
the scoring of the examinations.

Send the completed form  to: New Jersey Medicine,
Medical Society of New Jersey, Two Princess
Road, Lawrenceville,  ; or fax the com-
pleted form to: New Jersey Medicine, 609-896-1368.

Examinations will be graded, and you will be ad-
vised as to whether you have passed or failed. Un-
answered questions are considered to be incorrect.
A score of at least % is required to pass. Answers
to the examination will be sent to you along with
your cme certificate.

Failed examinations may be retaken.

Be sure to submit the cme registration form on
or before the deadline. Forms received after the
listed deadline will not be processed.

cme accreditation

This cme article is primarily targeted at physicians
and other allied health professionals. There are no
specific background requirements. This activity
has been planned and implemented in accordance

CME Examinations

with the Essential Areas and Policies of the Accredi-
tation Council for Continuing Medical Education
(accme) through the joint sponsorship of the Acad-
emy of Medicine of New Jersey (amnj) and the
Medical Society of New Jersey (msnj). Amnj is ac-
credited by the accme to provide continuing medi-
cal education for physicians.

credit designation

Amnj designates this article for a maximum of .
hour in category  credit towards the Ama Physician’s
Recognition Award. Each physician should claim
only those hours of credit actually spent.

full-disclosure policy

It is the policy of the Academy of Medicine of New
Jersey to ensure balance, independence, objectiv-
ity, and scientific rigor in all of its educational ac-
tivities. All authors participating in continuing
medical education programs sponsored by the
Academy of Medicine of New Jersey are expected
to disclose to the audience any real or apparent
conflict(s) of interest related to the content of their
material. Full disclosure of author relationships will
be made in the article.

statement of compliance

This activity has been planned and implemented
in accordance with the Essential Areas and Poli-
cies of the Accreditation Council for Continuing
Medical Education (accme) by the Academy of
Medicine of New Jersey.
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cme examination: deadline september 30, 2004

“Contraindicated Antiretroviral Drug Combinations”

1. Stavudine and zidovudine should not be administered concomitantly because they:
a. Affect different phases of hiv replication
b. Are non-nucleoside reverse transcriptase inhibitors
c. Exhibit pharmacologic antagonism by competing for the same enzyme
d. Oncrease the risk of peripheral neuropathy

2. When used with two nucleoside analog reverse transcriptase inhibitors, Invirase should not be
administered without ritonavir because:

a. Invirase is a nucleoside analog reverse transcriptase inhibitor
b. Invirase is poorly bioavailable
c. Invirase is a non-nucleoside reverse transcriptase inhibitor
d. Of the risk of peripheral neuropathy

3. Zalcitabine and didanosine should not be administered concomitantly because they:
a. Affect different phases of hiv replication
b. Are both cytidine analogs
c. Exhibit pharmacologic antagonism
d. Increase the risk of peripheral neuropathy

4. Zalcitabine and lamivudine should not be administered concomitantly because they:
a. Are both non-nucleoside reverse transcriptase inhibitors
b. Exhibit pharmacologic antagonism by competing for the same enzyme
c. Are both protease inhibitors
d. Increase the risk of peripheral neuropathy

5. Which of the following antiretroviral combinations is contraindicated for the treatment of hiv disease?
a. Fortovase plus 2 nucleoside analog reverse transcriptase inhibitors
b. Zalcitabine plus stavudine
c. Zalcitabine plus zidovudine
d. Zidovudine plus lamivudine
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Answer Sheet

“Contraindicated Antiretroviral Drug Combinations”

Darken the correct answers

. a b c d . a b c d . a b c d

. a b c d . a b c d

Time spent reading this article and completing the learning assessment and evaluation: hours minutes

Evaluation Form

(This must be completed for this examination to be scored.)

“Contraindicated Antiretroviral Drug Combinations”

Check the appropriate answer below Yes No

The objectives were useful in determining if this activity would be a worthwhile educational activity for me. ____ ____

The objectives accurately described the content of and potential learning from the article. ____ ____

This article will help to modify my practice performance. ____ ____

The quiz questions were at an appropriate level for assessing my learning. ____ ____

Deadline for mailing: For credit to be received, the envelope must be postmarked no later than September , .

Retain a copy of your answers and compare them with the correct answers, which will be sent with your certificate.

Registration Form

(please print or type)

last name first name degree

mailing address

city state zip code

date of birth (used for tracking credits only)

phone number fax number e-mail

Send completed form to:
New Jersey Medicine, Medical Society of New Jersey, 2 Princess Road, Lawrenceville, New Jersey ,

fax: --


